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A semi-analytic approach based on previously derived closed-form expressions for
the transmission and reflection matrices between a dielectric waveguide and a semi-
infinite photonic crystal (PhC) waveguide [1,2] is proposed for analyzing coupling
issues in PhC structures. The proposed approach is based on an eigenmode
expansion technique and introduces several advantages with respect to other
conventional numerical methods such as a shorter computation time and the
possibility to calculate parameters, such as the reflection into PhC structures, difficult
to obtain with others methods. Two different examples are analyzed and results
compared to finite-difference time-domain (FDTD) simulations to prove the
usefulness of the proposed approach: (i) an especially designed two-defect
configuration placed within a PhC taper to improve the coupling efficiency and (ii) a
coupled-cavity waveguide (CCW) coupled to a single-line defect PhC waveguide by
using an adiabatic taper.
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